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eAppendix. Supplemental Methods

Green space assessment

NDVI is the most widely used satellite-derived indicator of the quantity of vegetation on the ground and has been
used as a marker for exposure to green space in previous epidemiological studies,%? including brain health studies,?
and within the Nurses’ Health Study cohorts.* We used NDVI from July 2013, since NDVI1 reaches its maximum
and highest level of geographic variation during the height of the summer. We used Landsat 8 satellite data at 30m
resolution and 2013 NDVI to represent long-term exposure.

Cognitive Assessment

DET requires the respondent to press the “Yes” key as soon as a playing card on the screen is turned face up, and
measures processing speed and psychomotor function. IDN measures attention; when the card flips over the
respondent indicates “yes” if the card is red. OCL measures visual learning; the card flips over and the respondent
responds “yes” if the same card has been seen before in the test. Finally, ONB measures working memory; the card
flips over and the respondent presses “yes” if it is identical to the one presented just before it.

Cogstate has been found to predict early Alzheimer’s dementia pathology in non-cognitively impaired persons.®
Moreover, Cogstate has been used to identify risk factor associations previously in this cohort.8”

Air pollution assessment

Air pollution was predicted from a spatiotemporal generalized additive mixed model that predicts monthly outdoor
concentrations of particulate matter with an aerodynamic diameter less than 2.5 microns (PM;s) at each residential
address and was quantified as the twenty-four month moving averages for each questionnaire cycle between 2013-
2015 as a measure of long-term exposures .8

Mediation Analysis

Following Valeri and Vanderweele,® we fitted a parametric linear regression model for cognitive function
(continuous) and a parametric regression model for the mediator (continuous), and computed them analytically.
Under the assumptions that there are no unmeasured exposure-outcome confounders, no unmeasured mediator-
outcome confounders, no unmeasured exposure-mediator confounders and no mediator-outcome confounder
affected by exposure, and provided our models are correctly specified, the combined estimates from the two models
provided the controlled direct effect, natural direct effect, and natural indirect effect.
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eTable 1. Association of Green Space Exposure (per IQR) in the 1230m Buffer Surrounding Each Address With
Cogstate Z-scores in Middle Age, Nurses' Health Study I1, 2014-2016.

Green Space Exposure
Learning/working memory
N B (95% CI) p-value

Age and race (basic) 13573 0.01 (-0.01, 0.03) 0.33
+ childhood factors 13573 0.01 (-0.01, 0.03) 0.22
+ adulthood socioeconomic indicators 13573 0.01 (-0.01, 0.03) 0.21
+ neighborhood socioeconomic status 13573 0.02 (-0.01, 0.04) 0.12
Psychomotor speed/attention

B (95% CI) p-value
Age and race (basic) 13573 0.04 (0.01, 0.06) <0.001
+ childhood factors 13573 0.04 (0.02, 0.06) <0.001
+ adulthood socioeconomic indicators 13573 0.04 (0.02, 0.06) <0.001
+ neighborhood socioeconomic status 13573 0.04 (0.02, 0.07) <0.001
Global Cogstate

B (95% CI) p-value
Age and race (basic) 13573 0.03 (0.01, 0.05) <0.01
+ childhood factors 13573 0.03 (0.01, 0.05) <0.01
+ adulthood socioeconomic indicators 13573 0.03 (0.01, 0.05) <0.01
+ neighborhood socioeconomic status 13573 0.04 (0.02, 0.06) <0.01
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eFigure 1. Direct and Indirect Associations Between Green Space and Cognitive Decline.
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eFigure 2. Nonlinear Associations Between Green Space in the 270m Buffer Surrounding Each Address and (A)
Learning/Working Memory, (B) Psychomotor Speed/Attention, and (C) Global Cogstate in Middle Age, Nurses'
Health Study I1, 2014-2016.
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@ P-values correspond to spline terms for greenness exposure at each time point: A) p=0.11, B) p<0.01, C) p= p<0.01
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eTable 2. Association of Green Space Exposure in a 270m Buffer Around Each Address (per IQR) With Cogstate Z-

Scores in Middle Age, Nurses' Health Study 1, 2014-2016, Further Adjusted for Air Pollution, Depression, and

Physical Activity.?

Learning/working memory

_ N B (95% CI) t_'or green p-value
Further adjusted by: space estimate
Air pollution 13573 0.03 (-0.002, 0.05) 0.07
Depression 13573 0.02 (-0.003, 0.05) 0.09
Physical Activity 13573 0.03 (-0.001, 0.05) 0.06
Psychomotor speed/attention
Further adjusted by: B (gssp(?cecgtfi(r)r:agtzeen p-value
Air pollution 13573 0.05 (0.02, 0.08) <0.001
Depression 13573 0.05 (0.02, 0.08) <0.001
Physical Activity 13573 0.05 (0.02, 0.08) <0.001
Global Cogstate
B (95% CI) for green p-value
Further adjusted by: space estimate
Air pollution 13573 0.05 (0.02, 0.07) <0.001
Depression 13573 0.04 (0.02, 0.07) 0.001
Physical Activity 13573 0.05 (0.02, 0.07) <0.001

2 All models adjusted for age, race, childhood factors, adulthood socioeconomic status, and neighborhood

socioeconomic status.
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